1. Title of the Invention 

METHOD OF PRODUCING ISOFLAVONE DERIVATIVE 

2. Claim 

5 A method of producing an isoflavone derivative, comprising 

bringing an extract of soybeans, as it is or after evaporating a 
solvent, into contact with a synthetic adsorption resin so that 
an isoflavone derivative is adsorbed to the resin, and then 
eluting the isoflavone derivative from the synthetic resin using 
10 an organic solvent or a mixed solvent of an organic solvent and 
water . 

3 . Detailed Description of the Invention 
[Industrial Application] 

15 The present invention relates to a simple and inexpensive 

method of producing an isoflavone derivative. 

[Prior Art and Problems] 

Soybeans, which are seeds of Glycine max (Leguminosae) , 

20 have been cultivated since ancient times as a valuable source of 
vegetable protein, and are used as a raw material for various 
food products. In addition to protein, sugar, and vitamins, 
soybeans contain daidzin, glycitin genistin, daidzein, genistein, 
and other isoflavone derivatives represented by the following 

25 formula: 
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Such isoflavone derivatives are known to have many 



pharmacological actions, such as the papaverine -like 
antispasmodic action of daidzein in mouse -isolated small 
intestine (Journal of the Pharmaceutical Society of Japan, vol. 
97, 103 (1977)). Accordingly, when isoflavone derivatives are 
5 provided as drugs in the future, how to obtain large amounts of 
isoflavone derivatives at low cost will be an important factor. 

In the past, isoflavone derivatives have been obtained by a 
method in which an extract obtained from soybeans using an 
organic solvent or an aqueous organic solvent is purified by 
10 column chromatography using alumina, silica gel, or the like as 
an adsorbent. 

When such a method is applied to industrial large-scale 
purification, however, the load on the adsorbent increases 
remarkably, and the expanded scale complicates the operation. 
15 Because of these disadvantages, only a small amount of isoflavone 
derivatives can be obtained, and such isoflavone derivatives are 
thus expensive. Additionally, industrial purification of 
isoflavone derivatives is nearly nonexistent. 

20 [Means for Solving the Problem] 

As a result of extensive research on a method for obtaining 
large amounts of isoflavone derivatives at low cost, the present 
inventors found that an extract of soybeans can, as it is or 
after evaporating a solvent, be brought into contact with a 

25 synthetic adsorption resin so that an isoflavone derivative is 
adsorbed to the resin, after which the isoflavone derivative is 
eluted from the synthetic resin using an organic solvent or a 
mixed solvent of an organic solvent and water, thereby obtaining 
large amounts of isoflavone derivatives at low cost. The present 

30 invention was thus accomplished. 

The present invention is described in detail below. 
When an extract is obtained from soybeans, the soybeans 
used for extraction may be seeds of Glycine max Merrill. Examples 
of extraction solvents include water, an organic solvent, and a 

35 mixed solvent of water and an organic solvent. The extraction may 



be carried out at a temperature in the range from room 
temperature to the boiling point of the extraction solvent. 

At present, about 180,000 tons of soybeans are consumed per 
year in the production of miso in Japan, with most of the cooking 
5 liquid thereof discarded as waste liquid. The soybean extract as 
used in the present invention also includes such waste liquid. 
Therefore, using the extract obtained from soybeans during miso 
production, which has been in disuse, isoflavone derivatives can 
be obtained at much lower cost. 

10 Next, the extract is, as it is or after evaporating the 

solvent, brought into contact with a synthetic adsorption resin 
so that an isoflavone derivative is adsorbed to the resin. When 
the extract has a different properties in acidity or basicity, in 
order to enhance the rate of adsorption of the isoflavone 

15 derivative to the synthetic adsorption resin, a suitable 

acidifying agent or alkalifying agent is preferably added, as 
needed, so as to maintain the extract at a pH of about 3.5 to 5.0. 
In such cases, acetic acid, hydrochloric acid, etc. may be used 
as an acidifying agent, and sodium hydrogen carbonate, sodium 

20 hydrate, etc. as an alkalifying agent. 

When an aqueous solvent is used as the solvent for 
extraction, in order to enhance the rate of adsorption of the 
isoflavone derivative to the synthetic adsorption resin, the 
aqueous solvent is preferably evaporated from the extract. 

25 Specific examples of synthetic adsorption resins include 

"Diaion HP resin" (produced by Mitsubishi Kasei Corp.), 
"Amberlite XAD resin" (produced by Rohm and Haas Co. Ltd.), 
"Duolite S resin" (produced by Diamond Shamrock) , and the like. 

Either the batch or column method may be used to bring the 

30 extract into contact with the synthetic adsorption resin. When 
the batch method is used, the contact operation can be performed 
in a general manner. For example, the synthetic adsorption resin 
is put in a suitable container and suitably stirred. When the 
column method is used, the contact operation can be achieved by 

35 an ordinary procedure, and the dissolution rate can be suitably 



selected depending on various conditions such as the size of the 
column, the elution solvent to be used, etc. Since both the batch 
and column methods are based on physical adsorption, temperatures 
around room temperature are preferred. 
5 Subsequently, the isoflavone derivative adsorbed to the 

synthetic adsorption resin is eluted using an organic solvent or 
a mixed solvent of an organic solvent and water. In this case, 
either the batch or column method may be used. As the solvent for 
elution, an organic solvent or a mixed solvent of water and an 
10 organic solvent may be used. The type, concentration, and amount 
of elution solvent are suitably selected depending on various 
conditions such as the procedure (column or batch method) 
selected, the type and amount of synthetic adsorption resin used, 
etc. 

15 Specific examples of organic solvents include methanol, 

ethanol, isopropanol, acetone, and the like. Alcohols are 
preferred, and ethanol is more preferred. 

When an eluate obtained by the batch or column method 
contains several components, the eluate can be purified and 

20 isolated by ordinarily used separation and purification 

techniques (e.g., countercurrent distribution, recrystallization, 
column chromatography, etc . ) . 

The synthetic adsorption resin used in the method of 
producing an isoflavone derivative of the present invention is 

25 very economical because it can be repeatedly used after being 
recycled by washing with suitable organic solvents (e.g., 
alcohol- or acetone -based organic solvents, etc.) or alkaline 
agents (e.g., sodium hydrate, potassium hydroxide, etc.). 

30 [Examples] 

Hereinafter, the present invention is described in more 
detail with reference to examples. However, the invention is not 
limited thereto. 
Example 1 

35 A soybean stock (3 L) obtained during miso production was 



adjusted to a pH of 4.0 with acetic acid, and then filtered 
through a cotton plug, thereby obtaining a filtrate. The filtrate 
was added to a resin tower filled with 500 tnL of styrene- 
divinylbenzene polymer resin (Diaion HP- 20; produced by 
5 Mitsubishi Kasei Corp.), which had been activated by washing with 
600 mL of methanol and 600 mL of water, passing through the resin 
tower at 50 mL/min. Subsequently, 600 mL of water and a 20% 
methanol aqueous solution were further added for washing. After 
washing, 1.8 L of ethanol was allowed to pass through the resin 
10 tower at a dissolution rate of 30 mL/mh, thus obtaining a 

solution containing daidzin, glycitin, genistin, daidzein, and 
genistein. 

Example 2 

15 An 80% ethanol solution was added to 20 g of commercially 

available defatted soybean, and the mixture was refluxed on a 
water bath for 4 hours. After cooling, the mixture was filtered 
through a filter paper to obtain an extract. Water (150 mL) was 
added to 50 mL of the extract, and the pH was adjusted to 4.0 

20 with acetic acid. The resultant solution was added to a resin 
tower filled with 20 mL of styrene-divinylbenzene polymer resin 
(Diaion HP-20; produced by Mitsubishi Kasei Corp.), which had 
been activated by washing with 100 mL of methanol and 100 mL of 
water, passing through the resin tower at 1 mL/min. Subsequently, 

25 100 mL of ethanol was allowed to pass through the tower at a 
dissolution rate of 5 mL/min, thus obtaining a solution 
containing daidzin, glycitin, genistin, daidzein, and genistein. 

Example 3 

30 A soybean stock (500 mL) was adjusted to a pH of 4 . 0 with 

acetic acid, and 200 mL of styrene-divinylbenzene polymer resin 
(Diaion HP-20; produced by Mitsubishi Kasei Corp.), which had 
been activated with 400 mL of methanol and 400 mL of water, was 
added thereto. The mixture was allowed to stand at room 

35 temperature for 2 hours, while stirring occasionally. The 
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resultant solution was filtered through a Kiriyama funnel, and 
the residue was transferred to a column. After adding 400 mL of 
water for washing, 2 L of a 70% methanol aqueous solution was 
allowed to pass through the column at a dissolution rate of 50 
5 mL/min, thus obtaining a brown solution containing puerarin and 
daidzin. Subsequently, 2.5 L of methanol was added, thus 
obtaining a brown solution containing daidzein. 
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